The infrared transmittance and Raman scattering spectra in TlGaxIn1−xS2 (0 ≤ x ≤ 1) layered mixed crystals grown by the Bridgman method were studied in the frequency ranges of 4002000 and 250400 cm −1 , respectively. The bands observed at room temperature in IR transmittance spectra of TlGaxIn1−xS2 were interpreted in terms of multiphonon absorption processes. The dependences of the frequencies of IR-and Raman-active modes on the composition of TlGaxIn1−xS2 mixed crystals were also established. The structural characterization of the mixed crystals was investigated by means of X-ray diraction measurements and compositional dependence of lattice parameters was revealed.
Introduction
The family of crystals designated with the chemical and TlGaS 2 crystals were studied in Refs. [36] . A high photosensitivity in the visible range of spectra, high birefringence in conjunction with a wide transparency range of 0.514 µm make this crystal useful for optoelectronic applications [7] .
Previously, the compounds TlInS 2 and TlGaS 2 have been characterized in point of phonon spectra deduced from infrared and Raman scattering measurements [810] . The low frequency translational modes and highfrequency intramolecular modes have been reported by means of obtained spectra. TlInS 2 and TlGaS 2 form a continuous series of TlGa x In 1−x S 2 (0 ≤ x ≤ 1) mixed crystals. The optical properties of the TlGa x In 1−x S 2 crystals have been studied by means of transmission and reection measurements in the wavelength range of 400 1100 nm [11, 12] . The optical indirect band gap energies were determined through the analysis of the absorption data. It was found that the energy band gaps increase with increase of gallium atoms content in the TlGa x In 1−x S 2 crystals.
These measurements allowed also the determination of the spectral dependence of refractive index for all compositions of the mixed crystals studied.
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The aim of the present work was to study the phonon spectra of TlGa x In 1−x S 2 layered mixed crystals using infrared transmittance and Raman spectroscopy at room temperature. The experimentally revealed bands in IR transmittance spectra were assigned to multiphonon absorption by means of the combination of Raman-active mode frequencies. The atomic composition ratios of the studied samples are presented in Table I . X-ray powder diractometer Philips PW1740 (Cu K α radiation) was used for structural characterization. X-ray diractograms of studied crystals were indexed by using the computer program 
Results and discussion
The IR transmittance spectra of TlGa x In 1−x S 2 mixed crystals were studied as a function of composition x in the frequency range 4002000 cm −1 . Figure 2 shows the infrared spectrum of TlGa x In 1−x S 2 (x = 0.5). As seen from the gure, three minima at frequencies approximately 648, 925 and 1083 cm −1 were observed in the spectrum. The frequencies of the minima in the IR spectra for the studied compositions of TlGa x In 1−x S 2 mixed crystals (0 ≤ x ≤ 1) are displayed in Table II . Figure 3 shows the extended low-frequency parts (400850 cm By analogy to the situation in A 3 B 6 layered crystals [14, 15] , it can be expected that the phonon combination modes are due to zone-centered phonons. The bands observed in the transmittance spectra of TlGa x In 1−x S 2 mixed crystals t closely with the possible combinations among the frequencies found from the Raman spectra. The proposed assignments of these bands are presented in Table II . In our recent study, the low-frequency bands in IR transmittance spectra near 604 cm Structural characterization of the studied mixed crystals was accomplished using X-ray diraction measurements.
Analysis of the measurements showed that lattice parameters of the TlGa x In 1−x S 2 mixed crystals decrease with increase of the content of gallium atoms.
